Hyperthermia enhances localization of 111In-labeled hapten to bifunctional antibody in human colon tumor xenografts.
A unique bifunctional antibody (BFA) delivery system was examined for radiolocalization and distribution following hyperthermia (41.5 degrees C, 45 min) of T380h human colon tumor xenografts. The BFA is an F(ab')2 fragment made by combining two murine monoclonal antibodies with different specificities, one directed against carcinoembryonic antigen (monoclonal antibody CEM 231) and the other (monoclonal antibody CHA 255) against a hapten found on a derivative of 111In-labeled benzyl-EDTA (EOTUBE). This BFA is known as CEM/CHA. The CEM/CHA accumulates in carcinoembryonic antigen-expressing tissue and clears from normal tissues prior to administration of the radiolabeled hapten. T380h tumor chunks were injected s.c. into 31 nude mice. Two weeks later mean tumor volume was 352 mm3 and the animals were assigned to one of four groups: (a) CEM/CHA + hyperthermia + 111In-EOTUBE; (b) CHA 255 F(ab')2 + hyperthermia + 111In-EOTUBE, and (c and d) treated in the same manner as a and b, respectively, but without heat. The CEM/CHA, CHA 255 F(ab')2, and 111In-labeled hapten were injected i.p. at 14 micrograms, 7 micrograms, and 140-200 microCi/mouse, respectively. The hyperthermia was administered 22-24 h after BFA and the radiolabeled hapten was injected 2 h later. Twenty-four h thereafter, the animals were euthanized for testing. A significantly greater percentage of injected radioactivity localized within heated compared to unheated tumors in mice given CEM/CHA and 111In-EOTUBE (7.39%/g tumor and 4.46%/tumor versus 2.72%/g tumor and 1.44%/tumor, respectively). The percentage of kidney activity in mice given CHA 255 F(ab')2 fragments and heat was 57% lower than in the nonheated group when expressed on a per g basis (12.73 and 22.20%, respectively). Microautoradiography showed greater radiolocalization in heated tumors than in nonheated control tumors of comparable size. Semiquantification by immunoperoxidase staining for carcinoembryonic antigen did not reveal similar differences in the amounts of antigen present in tumors from heated and nonheated groups. These findings suggest that hyperthermia could be used to enhance delivery of radiolabeled haptens to prelocalized BFA and, thus, to enhance tumor imaging and therapeutic efficacy.